IN this Address I propose to describe the material with which we work and to make some assessment of the cases which survive. In some measure a consideration of the following two cases prompted my review.
Case 1.-This little boy was operated upon for rsophageal atresia and rectal agenesis. He also had the syndrome which consists of hypoplasia of the muscles of the anterior abdominal wall, dilatation of the urinary tract and retained testes; he was later found to be partially blind from primary optic atrophy. Now aged 21 months he weighs 161 lb, is physically, and probably slightly mentally, retarded. From the surgical viewpoint he has done well; his future, however, cannot be regarded with optimism. Case II.-I saw this child when she was a few days old; she was without eyes, had craniosynostosis, a loud precordial murmur, and duodenal stenosis. I advised that she be treated medically. When she was 10 weeks old I was asked to see her again, as she was still vomiting bile; X-ray showed her abdomen to be almost entirely filled by dilated hypertrophied stomach. I was forced, reluctantly, to advise operation.
The case records of 1,000 consecutive admissions during the last seven years to a ward reserved for surgery of the newborn have been examined. The following types of case have had to be excluded: (1) Cases proving to have medical rather than surgical conditions; about a tenth of the whole. (2) Single instances of abnormalities and small groups of cases, though often of great interest. (3) 114 cases of the spina bifida, encephalocele, hydrocephaly group. (4) 27 cases of Hirschsprung's disease (except for the mention of the incidence of mongolism among them), since definitive treatment is seldom undertaken in the newborn period. (5) Meconium ileus, though it is one of the most challenging conditions. (6) New growths. (7) Deformities of the urinary system. (8) Infective conditions. CEsophageal atresia.-There were 100 cases of cesophageal atresia with or without fistula. An overall picture of complicating abnormalities and prognosis in relation to birth weight may be obtained from a study of Table I. In the group of infants weighing 5j lb or over at birth the incidence of additional abnormality was 31-5%; two babies deserve separate mention-one with Pierre Robin's syndrome, bilateral choanal atresia and stenosis of the larynx, the other with a gastrogenic cyst attached to either esophageal segment. 
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9 infants died as a result of an anastomotic leak, 6 of these having no abnormality other than aesophageal atresia. 2 infants in whom anastomosis of the proximal and distal segments of cesophagus was found to be impossible had complicated operations which they did not survive. 41 % of the infants weighing less than 5i lb at birth had one or more additional abnormalities, and in this group the incidence of pulmonary 954 28 Section of pathology on admission was higher than in the larger babies. Some of these small infants were scleremic before operation. Only two leaks occurred in this group because so many cases did not survive long enough for the anastomosis to break down. There have been 5 late deaths. One child died following a heart operation, a mongol died of pneumonia and a child with a cardiac abnormality died following dilatation of a stricture. One death occurred as a result of a recurrent fistula, and one following an operation for reconstruction of the cesophagus by means of a colon transplant.
37 children are alive, some of them are still very young. In reviewing those that can be considered cured, most of them required one or more, some many, esophageal dilatations. One child has had a stricture excised.
Many of the children have been difficult to wean, or have been reluctant to take solids, potatoes, peas and meat being particularly difficult. 5 children have been readmitted with a nut, a piece of orange, meat, or a crust of bread stuck at the site of anastomosis. One child has had three such incidents. On cesophagoscopy, for removal of the impacted object, it has often been difficult to recognize any narrowing. One of these children was examined under the image intensifier whilst swallowing, and it was seen that, at 18 months of age, his cesophagus still acted as two distinct segments, not as a single tube. The difficulty seems to right itself in time; few of the children over 5 years of age have any dysphagia.
Many of the children have had recurrent respiratory infections, usually bronchitis. This tendency seems to disappear with age. Most cases have, or have had, the typical "aesophageal atresia" cry and cough, and some of the older ones still make an extraordinary noise when coughing.
On the whole, the surviving children who had a straightforward cesophageal anastomosis are satisfactory, but the group contains several who are very much underweight.
It is interesting that in one set of twins with a single placenta, but two amniotic sacs, hydramnios occurred only in the sac containing the baby with cesophageal atresia. We do not know why hydramnios does not occur with every case. Presumably personal estimates of what constitutes hydramnios vary, and of course factors other than the baby influence the amount of amniotic fluid. Taking the obstetric histories and siblings together, there is an incidence of some abnormality in 10% of our cases (see Table I ). Though it is known that an occasional case has no symptoms immediately after birth the vast majority show early respiratory distress which is increased by crying or feeding. They may die soon after birth before the condition is recognized or before surgical treatment can be undertaken. About five years ago 2 infants died from diaphragmatic hernia during one week at one of the Liverpool maternity units. It was suggested that if these infants had been operated upon immediately after birth their lives might have been saved. It was arranged that when such a baby was born in a Liverpool maternity unit it should be immediately intubated and insufflated and that, if necessary, this should be continued during transfer. We have found, however, that few, if any, children have been saved in this way. They die with us instead of at the maternity units. We have come to believe that a baby with a diaphragmatic hernia which deteriorates in an incubator with high oxygen concentration will probably die however promptly it is operated upon.
There are two major causes of death; cardiac abnormalities and agenetic, hypoplastic or immature lungs. The lung on the side of the hernia is most severely affected, but the other lung is small or ill-developed, so that the total pulmonary tissue available is too little to maintain life. Of our 19 cases, 9 are dead and 10 alive. In 3 cases death was due to pulmonary insufficiency, in 2 to a combination of pulmonary insufficiency and widely patent ductus arteriosus. One baby had intracranial damage and hypoplastic lungs, and 1 intracranial damage and a grossly abnormal heart. Another with an abnormal heart and anomaly of the great vessels also had a volvulus of the intestines and patchy gangrene, and 1 had aesophageal atresia.
The cases which survive appear to be normal in every way. Their present weights are roughly normal. There were no mongols. The obstetric histories of the 19 mothers show no abnormality and there are no other abnormal children in the families.
Exomphalos.-49 cases are classified as exomphalos. The term exomphalos is used for all umbilical hernie covered by amnion. Cases with both exomphalos and ectopia vesice are omitted. In 10 cases the amniotic hernial sac had ruptured during intra-uterine life, so that the child was born with eventration of the intestines. Pre-natal rupture of an exomphalos is almost invariably fatal. The unrotated mid-gut is usually abnormally short and its mesentery is of primitive type: The coils of gut are covered with, and glued together by, a thick gelatinous deposit presumably from the -amniotic fluid. The intestinal wall is thick and rigid and does not show peristalsis; even if it is possible to return the eventration to the abdomen the gut will not function. Only one of our cases recovered; it was undoubtedly an instance of prenatal rupture of an exomphalos; it was thought, however, that in this case the interval between rupture and birth was unusually short.
Of the 39 cases in which the amniotic covering was intact 17 were considered to be exomphalos major, having a very large skin and muscle deficiency, a very large amniotic sac and the intestines (often the stomach, and usually most or all of the liver) outside the very small abdominal cavity. Reduction and closure or simple skin coverage in such a case is likely to lead to respiratory embarrassment. We have tried treating these sqvere cases expectantly, painting the covering membrane with mercurochrome or spirit; we have had little success. 11 cases died. 6 had severe or multiple cardiac abnormalities, and in these cases closure of the exomphalos invariably proved fatal. One child had a large meningo-myelocele and hmmolytic disease, and another intracranial birth trauma. A premature infant died of aspiration pneumonia and 2 cases died of respiratory embarrassment.
Of the 6 which-are alive, 1 has been successfully treated for hydrocephalus, 1 has an abnormality of the vagina and macroglossia, and 1 dextrocardia and transposition of the abdominal viscera, so that only 3 of the 6 survivors can be considered normal.
22 cases had small amnion-covered hernia, usually containing a loop or loops of small intestine, stomach or a small process of liver. In such cases there is little or no deficiency of the abdominal wall and closure is usually easy. However, 3 of these children died. All had severe multiple cardiac malformations; 1 weighed only 3 lb 4i oz and probably had Turner's syndrome, 1 was a mongol, the third required a resection for an adherent omphalomesenteric duct.
Of the 19 survivors 1 is a mongol, 1 has hypoplasia of the abdominal muscles, dilated urinary tract and abdominal testes and 1 has a double pylon. The survivors' weights show an approximately normal distribution.
In reviewing the whole group, it appears that the more severely affected infants are more often premature. My information is incomplete but there is a high incidence of maternal miscarriages and stillbirths, of neonatal death, and of congenital abnormality in siblings.
Anomalies of rotation.-There were 30 children with anomalous rotation of the mid-gut. 2 babies died, 1 of Staphylococcus pyogenes septicmmia, the other of pneumonia and kernicterus. In the great majority of these cases there was nonrotation, causing duodenal obstruction. 20 of these babies had a volvulus at the time of operation. In the other 10, obstruction was due to peritoneal bands.
Obstruction resulting from volvulus may be delayed or intermittent, radiological diagnosis without contrast medium can therefore be difficult. This accounts for the fact that these babies were often admitted late; the average age at operation was 6-7 days. On admission some of the infants had lost half, three-quarters, or even a pound in weight since birth.
Of the 28 survivors, 1 child, now aged 4i years, has occasional bouts of lassitude, loss of appetite, and loose, pale stools, and requires investigation for the coeliac-like syndrome which occurs with anomalies of rotation. They were big infants; and the pattern of growth and development of this group is the same as that of normal children.
Anomalies of rotation associated with diaphragmatic hernia and the grosser forms of exomphalos are not included in this group, only cases in which an anomaly of rotation was the sole abnormality. Hydramnios, prematurity, mongolism, and abnormalities and defects in siblings are uncommon in this group. I think all errors of rotation can develop in a healthy embryo, and that the stimulus which determines that the mid-gut fails to rotate, or rotates in abnormal fashion, could be a very slight alteration in differential growth or filling of the primitive enteric canal.
Intrinsic duodenal obstruction.-Excluding 8 cases in which duodenal obstruction complicated cesophageal atresia, there were 30 cases of intrinsic duodenal obstruction; of these half were complete obstructions and half stenoses. 11 cases were associated with annular pancreas, 8 with mongolism, 6 with cardiac anomalies. Almost half the cases weighed less than 5R lb at birth. 24 infants left hospital alive. One with micrognathia, an anorectal abnormality and a complicated lesion of the heart and great vessels died at 9 months; another, who was doing well, died at home at 7 months. Their mothers consider that the remaining 22 children have no intestinal symptoms. One child has congenital bilateral cataract, 1 cranio-synostosis, no eyes and a cardiac abnormality. Another is mentally slower than her twin sister. 5 are mongols, and 1 of these has a crippling cardiac lesion.
Only 13 can be considered normal children. Weights of survivors are shown in Fig. 1 . Duodenal atresia complicates, or is complicated by, other congenital abnormalities, especially anomalies of the heart and aesophageal atresia. In cesophageal atresia it is a particularly unfortunate complication; bile is dammed back into the stomach and flows thence through the lower cesophageal segment into the air passages, where it is very badly tolerated. Only 1 of our 8 cases of cesophageal atresia with duodenal atresia survived.
One-third of the mothers had had, or have since had, abortions, miscarriages or stillbirths. A small, but probably significant number of siblings is abnormal. Almost half the babies were born prematurely. There is a rather high incidence of twins, and in this and other series there is a high incidence of mongols. One forms the impression that the germ plasma may be of proor quality.
Jejunal and ileal obstruction.-There were 14 children with jejunal obstruction, and 17 with ileal obstruction; 8 children, 4 in each group, were premature, 4 weighed under 4 lb. All the jejunal obstructions, except one, were due to atresia or stenosis. Of the ileal cases, 9 had atresia, 2 stenosis and 3 duplications. In 2 obstruction was due to volvulus and in 1 to a Meckel's diverticulum. Many of these cases were complicated by meconium peritonitis, bacterial peritonitis, pneumoperitoneum, gangrene and other conditions. Other congenital abnormalities were rare. One ileal obstruction occurred in a child with ectopia vesicw, and exomphalos and one (not included) in a premature infant with cesophageal atresia. Cases with jejunal obstruction are worse surgical risks, or more difficult to manage, than those with ileal obstruction. For nearly the whole group, resection and anastomosis was required. Of the 14 patients with jejunal obstruction, 7 are dead and 7 alive. The 4 premature babies died.
Of the cases of ileal obstruction, 6 died and 11 recovered.
From examination of operation specimens it has been deduced that many atresias and stenoses of the jejunum and ileum are due to a mechanical accident during intra-uterine life-usually some form of interference with the blood supply to the intestine. Louw (1959) has produced the various types-of atresia and stenosis by ligating at different levels the intestinal blood vessels of unborn puppies at different stages of development.
These anomalies are therefore determined late in intra-uterine life in healthy embryos, unlike intrinsic duodenal obstructions which are probably usually determined very early. As Louw points out, there is little association with other congenital abnormalities, -and the children do not suffer from mongolism. The immediate prognosis in full-term babies in which the jejunal or ileal obstruction is uncomplicated is good, and the children who survive operation develop normally.
Our survivors have done well and have normal intestinal function, with the possible exception of two children who are upset by too much fatty food (see Fig. 1 for weights of survivors).
Pyloric stenosis in 15 premature inifants.-A group of 15 premature babies who developed pyloric stenosis is included. These infants are not strictly comparable with newborn infants of equal weight. Premature infants who live long enough to develop pyloric stenosis are likely to have reasonably satisfactory pulmonary function. The series does, however, show that very small infants, who seldom survive prolonged operations or multiple procedures, withstand limited surgery quite well. Unfortunately, 3 infants died, 1 of aspiration of vomitus, 1 of a bleeding tendency which was not recognized until too late and 1 was probably insufficiently prepared for operation. 
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In reviewing these cases, it is interesting to note variations in the pattern of development of symptoms from that of bigger infants. In the bottle-fed babies, reluctance to feed was the first symptom, regurgitation was commoner than definite vomiting, and projectile vomiting was rare. In half the cases the pyloric tumour was felt before visible peristalsis was seen.
All the infants were under 4* lb at birth and at the time of operation, except one who was 2 lb 13 oz at birth and 4 lb 12 oz at operation. The lowest weight at the time of operation was 2 lb 81 oz. These small infants are still small citizens.
Anorectal abnormalities.-91 infants were admitted with anorectal abnormalities (Table II) ; of these 38 had a low abnormality-anal stenosis, covered anus, with or without fistula, and anterior displacement of the anus including low vaginal anus. The operation required for the correction of most of these conditions is comparatively minor, and it takes a really bad surgeon to produce an incontinent child. The after-care of these cases is, however, very important, as obstinate constipation with overflow incontinence can follow neglect and is easier to prevent than to cure. One of our 38 cases was a mongol. The follow-up of this group presents little interest and I shall not refer to these cases further. There were 53 cases of the condition usually referred to as high rectal atresia but more correctly designated rectal agenesis. The distal portion of the rectum isdevelopmentally absent and the hindgut terminates above the pelvic diaphragm, with or without a fistulous communication to the proximal urethra in the male, to the genital tract in the female. The sacrum is often abnormal, completely absent, partially absent, or grossly deformed. Nixon and Williams (1957) have given a concise description of these sacral deformities and their significance. When the sacrum is deficient or deformed the nerve supply to the bladder may be abnormal and the pelvic diaphragm weakened or paralysed. Further, in rectal agenesis the urinary tract is not uncommonly developmentally abnormal. Rectal agenesis occurs with a normal sacrum and normal urinary tract. Sacral agenesis occurs without rectal agenesis, and, of course, deformities of the urinary system occur with a normal sacrum and normal rectum, but any two, or all three, of these abnormalities may be present in one case. This complex of rectal agenesis,-deformity -of -thet sacrum and developmental abnormality of the urinary organs is important because the prognosis for children with rectal agenesis surviving operation depends largely on the state of the urinary tract.
Of the 53 children with rectal agenesis only 29 did not suffer from some other serious congenital abnormality such as a congenital heart lesion or cesophageal atresia. Of these 29 babies, 7 were female and 22 male. The condition is therefore three times more common in boys, but in our hands the prognosis is much worse in girls.
Of the 7 female infants, 3 were under 4i lb, all had a fistulous communication between the termination of the large bowel and the genital system. In 2 cases the opening was into the posterior vaginal fomix, and in 5 cases into a urogenital sinus: in other words, there was a cloaca into the posterior aspect of which the rectum opened. 3 cases were complicated by a hydrocolpos; 5 had congenitally abnormal urinary systems and one had agenesis of the sacrum. All 7 cases were operated upon and the 3 premature infants, A of whom had multicystic kidneys, died from pneumonia or secondary atelectasis. There were 2 late deaths, 1 at 13 weeks from pyelonephritis in hydronephrotic kidneys and 1 at 18 months following an attempt to save failing dilated kidneys by transplanting the ureters into an ileal loop. These 2 deaths were both due to a combination of dilatation and infection of the urinary tract. Two children are alive: One has a permanent colostomy and cutaneous ureter-ostomy draining her single hydronephrotic kidney; she is 3 years old and weighs only 211 lb. The other is 54 years old, micturition is normal, she soils only occasionally, is in excellent health and attending school regularly. This high mortality in girls is the result of failure of the bladders of these children with a persistent cloaca to empty, and the inevitability of infection following drainage.
The 22 boys present a rather less dismal picture. 3 were premature, only 1 under 4q lb, 3 were mongols. All except 2 had a communication between the termination of the hind gut and the urinary system, usually the prostatic urethra. On review of these children's X-rays, the sacrum is considered to be significantly abnormal in 6; in 2 of these there is comnplete agenesis of the sacrum. 2 further cases have sacral abnormalities of doubtful significance. At the time of operation, 13 babies were thought to have normal urinary tracts, in the other 9 the urinary tract was definitely abnormal. 2 cases had only one kidney, a pelvic horseshoe kidney, with dilated ureters; 2 had bilateral hydronephrosis, 4 unilateral hydronephrosis and 1 dilated ureters, the state of the kidneys being doubtful. Several other babies had some dilatation of one ureter, usually the left. All 22 infants were operated upon and all survived operation. One died at 18 months and one in convulsions at 4 months. Both these deaths were probably due to uremia.
Of the 20 children still alive, 9 have abnormal or severely damaged urinary tracts. One has a cutaneous ureterostomy draining his single hydronephrotic kidney. Several others who have normal intravenous pyelograms have intermittent or chronic urinary infection. For 50% of those which survive, the ultimate outlook from the renal point of view is not very hopeful.
There is a further group of 10 cases with rectal agenesis, all over 5j lb at birth, which had one or more further severe abnormalities. One was a mongol with a cardiac abnormality, and ruptured cecum, had had the cord round the neck and was asphyxiated, he had primary atelectasis and crossed renal ectopia. We failed to resuscitate these 2 children and they were not operated upon. One baby died after repair of a leaking meningomyelocele and before treatment of his rectum, and 1 died of shock after repair of an exomphalos major and treatment of his rectal abnormality. 3 had oesophageal atresia, 2 with and 1 without fistula. One of these also had a severe heart lesion. A child who had micrognathia and arthrogryposis multiplex congenita died at 19 months. 3 children with rectal atresia and cesophageal atresia are alive. 2 had the esophagus repaired and a colostomy. By the time definitive surgery for the rectum was undertaken the urine was seriously infected via the fistula. Aged 9 months and 19 months both are small, rather unsatisfactory infants. The third child was a big baby and definitive treatment of his cesophagus and rectum was undertaken at the same time. He is now 3 years old and has done well.
Lastly, there is a group of 14 infants who had rectal agenesis. All 14 babies weighed under 5 lb, 10 weighed under 44 lb, 5 weighed less than 4 lb, and 2 weighed less than 31 lb. They all had one or more additional abnormalities. 7 had oesophageal atresia and of these I had a cardiac abnormality and 2 duodenal atresia. 6 had a severe cardiac lesion, or more often lesions. Of these, I included above had cesophageal atresia,j had hydrocephalus, kernicterus, and 1 multiple skeletal abnormalities. 3 had a heart lesion only, 1 had multiple duplication cysts of the ileum and 1 primary atelectasis and a pneumothorax. All 14 died in the post-operative period.
It can be said therefore that rectal agenesis is a very serious abnormality. The full-term baby without other congenital deformity will stand the rather formidable operation well. Prognosis is better in boys than girls. The prognosis when rectal atresia is complicated by one or more other severe congenital abnormalities is poor, even in full-term infants. The prognosis is much worse in premature infants and when in addition to prematurity there are other abnormalities it is usually hopeless.
Late deaths or poor health result from abnormality or damage to the urinary tract.
The prognosis for fecal continence is, however, much better than is generally supposed, provided the mothers and children are managed with patience and understanding. Few, if any, of these children with agenesis of the terminal rectum are continent of faces in the usual sense of the term. They will, however, if carefully managed, in time be able to lead normal lives. The age at which they may be expected to become clean is much later than for a normal child, usually somewhere between 5 and 7, so that few of the patients in this series are old enough for assessment and I have considered for this purpose 12 older children attending my out-patients.
The only hopeless cases are those with a stricture. The worst mistake in management is to allow the child to become constipated. Some children are clean all day if a colon wash-out is given well before the time of starting for school, others remain clean if they take a dose of Epsom salts before breakfast to empty the colon. It is sometimes worth arranging that the child goes to school in the morning only for the first year until he gains confidence and to prevent him from being left all day in soiled pants if he should have an accident. The fortitude of some of these children is remarkable; they refuse foods they like but which they have learned give them loose stools which they cannot control. As Potts has said "for these children diarrhoea is a nemesis". Both the mother and child need to know that their medical adviser is behind them, interested, hopeful and ready with encouragement and advice. Under no circumstances should the child ever be spoken of as being dirty.
Conclusion.-Through all this run certain threads all of which, I think, are well recognized. The malformation which is found most often to complicate the type of cases I have discussed is one affecting the heart, or heart and great vessels; only the intestinal atresias below the duodenum and the uncomplicated anomalies of rotation escape. Renal tract malformations come a good second, they are particularly commonly associated with cesophageal atresia, and, of course, with rectal agenesis. CEsophageal atresia may be complicated by rectal agenesis or by duodenal atresia, and all three abnormalities may occur in the same case, but we have not had an infant with duodenal atresia and rectal agenesis without aesophageal atresia. In this series the incidence of twins was 7%. It is regrettable that I have been unable to ascertain, in many instances, whether a twin was unior binovular. In no case were both twins affected.
Mongolism is found most commonly with intrinsic duodenal obstruction, in this series in 8 cases (27 %) (see Table III ).
Prematurity runs through this work like a refrain; about one-quarter of all our babies, are under 5i lb at birth. This weight, which is chosen as the dividing line between the mature and immature, is, of course, arbitrary and probably quite often false, in either direction. The incidence of prematurity is higher in some groups than in others and is especially high in cases of cesophageal atresia and duodenal atresia. Until congenital abnormalities can be prevented, children's surgeons will struggle to save as many lives as possible. Undaunted by failure, cheered by success, we become addicts to the very small, as if we were trying to paint smaller and smaller miniatures or write the Lord's Prayer on smaller and smaller postage stamps.
